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Polyester deBdrfeers, method for the Htait^ftietere thereaf. and their use- 


Field of f h e iiregfttlon 

The invsbtioii is related to new polyester oendrimers prepared, via a two -step 
1G process fom & polys! and a haloaeetyl halkle (step 1) and ■suteeqtse&t reaction 
■with an #fcaH metal enolate (step 2), IMier, the inventioii. is directed to fee use 
of said dmdrimers as cross linkers m. polymers and gels, active components hi 
gkies and coatings/ matrix material hi Inorganic or organic or bio-composites as 
well as ioasolectiva oDiriBiexaxIon agents for analytical and catalysis applications. 

IS 

State of t&e art 

Chemically discrete, monodisperse and fe^tremdy branched, polymer-lxke free- 
20 shaped maoromofocules ibon a relatively new IMiily ox compounds, which has 
been studied very intensively over the last 10 years. These nxaeromofecnies pes- 
sm$ a spherical 3-D molecular atmoture and they are commonly called deadritio 
polyx^rs, .fractal moleoales or nowadays detidiirners. The physical and chemical 
properties of deodriniers deviate greatly -feoaxi -the. properties of eonverdiosial linear 
25 oligomers or polymers, linear oligomers and polymers, which have samcierdly 
large molecular weight, usually over 1000 for practical applications, suclx as cur- 
able polyester resins, consist of a iong molecular chain with a filncteal: group 
residing at the end of it 

30 Dendrirders have a very compact spherical shnetnre arid their sarface mx contain 
from a few to -.hundreds of functional groups depending on the natore and sixe of 
the dsndrlmer* The nmque physical and chemical properties of d^drhners 3 cou» 
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pled with specific fetietk>Tjai groups, accomplish extremely irderesttng and appli- 
cable properties when compared with conventional linear polymers. The low in- 
trinsic viscosity of denddmers v&vsim molecular weight and possibility to miuti- 
ftmctk^ality on. the surface of the dendrimer are properties, winch, axe either com- 
S p lately absent or very difficult to achieve with linear polymers, 

Deiidrimers aceordiBg. to the state of fee art are manufactured xmug i\m principal 
methods, by an iterative process starring from a core mofceole {so-called diver- 
gent: method) or by processtBg first the branched parte (so-called denirons-} and. 

10 joining those parts into a core molecule (ao -called convergent method);: Using ei- 
ther of said .two tBCthods, the shape, si&e and physical and ehemieal properties of 
the nlolecide can be varied as desired. Dendmners with a very branoh^i structure 
can foe used m xmz*$ apphoations, such as catalysts, parts of phannaceoli.caIs ;? car- 
riers or tra^porfei^, imaging agents in medicine, in improving viscosity or gen- 

15 era! properties of cosmetics, a& glues and coating agents, matrix materia for inor- 
ganic or organic or bib-composites, lubricants, anti-oonrosion agents* pesticides or 
agricultural chendcab and polyfenctional cross linkers in polymer f rcductioB a 
medical and dentistry preparates, dentures and prosthesis. 

20 Patent IB 5,834 J 38 and publication & r O 96/07638 disclose a group or dendriti- 
cally hyper bran ched rnethacrylated and aoryiated polyesters, which Mm a vari- 
able amount of temrifcal double bond functions per molecule, and a method for 
producing thereat Said publications disclose U process for ptodncin| a kyper- 
branched polyester consisting of a polypi core containing 3-10 reactive hydroxyl 

25 groups arid an aronnxtie oathoxylie acid 'anhydride with 2-4 caxbo&yl groups. In 
the first step. each, of die hydroxy! groups of the polyol form an ester bond with 
one of the anhydride groups of the poiycarbonyi anhydride. Tims formed hyper- 
fenced polyester carboxyl fenedonalized molecule reacts in the second: step with 
glycidyl (inetBaerylate or allyiglysidvl ether and the remmning anhydride and 

30 carboxyiic acid, groups react forming ester bonds. In the last step, fee free by- 
droxyl groups on the surface of fee hyperirranched polyester are idnctionaHsed fey 
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a reaction, with ester bond forming met&acrylie anhydride and/or aliphatic carbox- 
yiio acid aiiliydride, The hyperbrariahed polyesiars prepared by this method are 
suitable for UV-radiation curable msm applications. Since thk method lacks con- 
trol m fee second step la ffee anhydride reaction, several products are formed re- 
5 stiltiag M afeial prodriet, -.hyp^braaisbied polyester actually eoBtaming a mixture 
of produefe, 

PtiMicmom WO 03/17060, WO 96/12754, WO 96/13553 ami WO 96/1 9537 dis- 
close a pk>eess Ibr producing byperbraBched polyesters mid their use as radiation 
10 curable $@s£o$, Iiibtkanis* biMers and. in thermeset applications* Said process is a 
■one-pot process where a suitably ftmetionafeed polycarboxylle acid is polymer- 
ized, tntola mixture of hyperbraBohed polyesters. Since Hie one-pot polymerisation 
carmct hi contioiied, also this method results in a mixture of variable sised- Iiyper- 
hrai5.elied polyesters. 

15 

Two commercially produced dendrfmer fernilies are currently available. Polypro- 
pyleoe imine deadrimer 5 sold under the tradename AstraiBol^ is produced using 
the div ergent meSiod iroiB eihylenediamiue which is reacted with aerylomtriie via 
Michael reaction, The formed polyuitrile is catalytically reduced to an amiiie and, 

20 by repealing these two steps. polypropylene mmm deBdrirners having 4* ••&>•• 16* 3.2 
or 64 axsrhxo groups ou the surface can be produced, Tile divergent method is also 
used fer the produciioii of Staxburst^ dewirimers. Ammonia as the core molecule 
is reacted with sffiyhme^ reaction fomimg an atniue ester, 

wMcli is: subsequmdy reacted with excess of efhylenediaxmue and a polyaim- 

25 doamine dendrimer is formed having up to 64 mnmo groups on the surfe.ce. Nei- 
ther of tlicse cdtmiiercialiy . ayaiMh k demteimets is a pare product but they contain 
mixtures of products, Parlher, none of the dendraoers according to the state of the 
art are p&re single eornpomidB but mixtures of eonipooBds, and none of them are 
true crystalline compounds. 

30 
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The s^ecif&c physical mid chemical properties and : fUB.ctionalities npice den- 
drimers .extremely iiiteresting when new materials axe designed mid developed or 
wiim. the- properties. of e>asimg .materials- are bemg tmml and improved. B&seci on 
the above teachings it om fee seen that there is an evident need for novel pure 
5 polyester: dendrbwa md me&ods for their production. 

Object of the fevenileB 
1 0 Ati object of the hiventlon is to provide novel piire polyester detidrimers> ;; 

A further object of the Jjsveatioa is to provide novel pure polyester dfmdrimers 
with desired fonctionality , 

15 A ferther object of the invention is a method for the Biai)ufaotnre of novel pure 
polyester dendnmers, 

A ferther object of the mvention is the use of said novel pure polyester deii- 
drimers. 

20 

The chare teri siie features of the polyester dendrfniers, of the method for the manu- 
facture of said polyester deridrimers, and of fee use of said polyester dendtimers 
are presented in the claims, 

25 

Summary of ifee hivenfion- 

The above stated objects can he achieved and the disadvantages of fee products 
and methods of the state of the art eaivhe avoided or at least significantly reduced 
30 using the sofutkm according to the invention. The polyester dendrimera; according 
to the invention, are polyester dendrimers of a potyol with 2 ~ 64 reactive hydroxy! 
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groups, therein fee surface of the drndrmwr is fomred u&hig art alternating se- 
quince of iialoaceiy! h&Kde aad m alkali metal enolate, 

5 Detailed description of ike in yentloB 

Thc^polye&ter dmdnroers according to the invoMion are polyester dendrhucts of a 
polyol wife 2-64 reactive hydroxy!, groups wherein the surface of the deiulrrmer; 
is formed ushig an alternating: sequence of baloaeetyl haltde and m alkali metal 

10 etiolate, and preferably said dendri^ers are surface mm&mx&ma by bis- or fcris- 
methyl mid ethyl esters. The polyester demirimers according "to- the invention are 
pure single crystal forming crystalline compounds .or liqtdd compounds. The 
polyester dendrimers are i^axiufactored by reacting a bis&xictionalized chemical, a 
haloacelyl hahde* with a core molecule that contains hydroxy! groups, such as: a 

15 polyo! With 2 - 64 reactive hydroxy! groups. This reaction produces an. easily 
sepat^bie reactive dendritic polyester polyhalide* which readily reacts suhse- 
-q&satiy with a third, chemical, m -alkali metal enoMe, producing the desired, poly- 
ester de^rimer. 

20 By choosing the core molecule m such a way -that the chemical reactions will pro- 
duce ester bouds% a dendritic polyester structure can be obtained, According to the 
myeiitloi pure, polyester denckimsrs with the general formula (V) are produced 
for yaxidus applications with good ehetmcal yield md from cheap and often easily 
awiilaMe starting materials according to the followisig Sdheme L 

25 
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Jn step L a polyol (I), where N is 2—64. is allowed to react witli a faal.o&oety! Ml- 
ide (II) where X and Y are CI or Br, winch (XI) also may act as a solved. The re- 
action mixture is refiuxed imtil the .fomiation of hydrogen halicte is oomod. Then, 
after optional reerysiaJhzailoB irorn. a suitable solvent, a dendritic polyfesr poly- 
hallde (ID) is obtained. Alternative eslMficaiitm methods are well kne^ka. in the 
art and can Be equally well utilised. These i&eiude the isse of a-ha!oaeetyl anhy- 
dride or adsalo&cetic acid with some eoBdeBsing agent ? atieli as eyeldliexyfcar- 
bodiimide. Currently haloacetyl hahdes are preferred, 

1b step 2 the obtained polyester polyfcalide (III.) is allowed to react with; ms aScali 
inetai enolate (TVa} 5 or his- or trLs(carhoi>yl)methaae derivative (IV'b) together 
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with air alkali metal base, m a solvent or a mixture of solvents and preferably at 
ao eleya&ed .itKq>eratare. Then a suitable solvent is added to the reaction mixture, 
the reliction mixture is washed wife water, with concentrated alkali metal hydro- 
gen -carfeonate. and again wife water. Tire solvent layer is dried m& the solvent is 
5 evaporated* preferably under vacuum. A suitable -solvent, is added to the viscoas 
oily product and the obtained polyester dendrmier (V) crystallines in the case it. is 
a crystalline compound. In the case the products are not erystaOina they are 
treated ax above with the ilnal step being removal of fee solvent, preferably under 
vacuum. 

10 

Group M l is an unsnhstitiiied or substituted aiiphafic group selected from the 
group coasistmg of linear or braiiched alkyl groups containing 1-100, preferably 
1—20 and particularly preferably J— 10 carbon atoms, linear or branched alkenyl 
and alkynyl gronps eoE'taining 2-100, preferably 2-20 and particularly preferably 

1 5 2 -10 emboli atoms, or a (he two) aromatic group selected rrom the group consist- 
ing of l;B-cKbydiT>xybe.nsene ? where n is 2,3 or 4 ? Ln ? y"tnbydmxynenxsne, where 
n m 2 3 3 or 4 and y is 3,4,5 or 6 V preferably 1 3 ? S-trifiydroxybeT^ene, Optionally 1 
the aliphatic group is substituted with (lietero) aliphatic or (hetero) aromatic 
groups. Particaiarly preferably R 1 is a methyl, ethyl, propyl, isobutyl" or butyl 

20 group. : 

■r 

Qrotcps-i-ilR 2 ^ R* and R 4 are selected, independently &om each; other, m thai a 
bis(carbpiiyl)methaae or tris{carbc>nyl)rnethan.e derivative is obtained. This selec- 
tion is done from a group consisting of H 5 COM, CSH 3 COOR 5 , COSR 5 s CSORv 
25 CSSR^OGR* CSR 5 , CONR^R 6 , CSNR 5 R*. Preferable ones are methoxycar- 
bonyl, #i0xyearbony1, prppoxycarbpnyl, butoxyearboayl and hsxyloxycarbonyl 
groups and aryloxycarbouyi groups, Particularly preferable ones are methoxycar- 
bony], etboxycarbonyl, propoxycarboByl, buto^ycarbouyl and he^yloxycarbonyl 


groups. 


o 
o 

Groups '.R 5 and B° axe selected, indeperKiently from each otter, from a group con- 
listing of H, aliphatic groups, aik&nyi groups, alkyrxyi groups, aryl groups, (het-- 
ero) aroaiatic groups and aliphatic heterocyclic groups, which oonlam oxygon, 
sulfur, nitrogen, or phosphorous, atoms. Suitable aliphatic groups are linear and 
5 branched alky! groups containing 1-100, preferably 1-20 and particularly pref- 
erably 1-10 carbon atoms, linear and branched alfccnyl or aifcynyt groups contain- 
ing 2-100, preferably 2-20 a&d particularly preferably 2-10 earboii atoms. Par- 
ticularly preferable ones arc methyl, ethyl, propyl aud butyl groups, {Ilptionally. 
the aliphatic group is also- siihstitated. with (he tare) aliphatic or (hetem| aromatic 
10 groups. An example of such n mbstmxted aliphatic group is isdbiiiyl group. Suit- 
able aryl groups (hctero) aromatic groups and aliphatic groups, which contain 
oxygen, sulfur, nitrogen or pbosphoroxis atoms are 3~hy<teK:;^ 2- 
hydrc^ymothyltiophana 2-hydro^nethyl.farane, 24iytlro:^ aud 
hydroxymethyldicthyi phosphorate groups. 

1 5 

The starting material polyol (I) is preferably selected from dials,, tricky ietrols or 
hexahydroxycyciohexaues, such as inositol and particularly preferably ; it m pen- 
tacrytfexiiol or diperitaerj^tliotoL 

20 The starting material: hsioaceiyl Sraiide (II) is preferably chtoroacetyl: chknide, 
hroiuo acetyl bromide or bromoaeeryl chloride* 

The starting material alkali metal etiolate is selected fmm alkali meta! enolates of 
tunctionali^ed blB(carho.nyl)methaiic or trisfoarhonyOraothanc compounds (IVa), 
25 or Iroiti fbactional&ed bis(catboByl)xnelhane ox iris(carbonyi)rnethanc compounds 
(IVb) fegetb^r with au alkali xmmi base wherein the desired alkali metal enolate is 
formed in situ, Particularly preferable ones are NaC(C0 2 Me)3 , and II s C"(CO?M e) 2 
together with K 2 €IO^ 

30 The method aecordmg to the invention is described in detail in the following, hi 
step I, ISO inch preferably 1-5 moi of haloaeetyl halide (11) (in excep) per by- 
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droxyl group is reacted with a polyol (I) with 2-64, preferably 2-20 a&d particu- 
larly prefe&hly 3-12 hydro^yl-grotsps^ at a temperature of 30—150 °C preferably 
at 60 -ISO '°C, and the reaction rnixtnre is refluxed trfitil gaseous acid formation 
(hydrogen haiide). is ceased. The excess of haio&cetyl haJMe is removed hy evapo- 
5 radon, p^refbrafely \mdm vacuum and the solid intermediate (III) obtained, is sepa- 
rated, prefeaMe filtered and dried. Optionally the intermediate also can be reerys- 
Mlized fan a solvent or. a ttdxtare of solvents, such as alcohols, ketones and po- 
lar bydriearboBS, suit ably &om efhanoh 

10 In step % the inteimediaie (111) obtained from step 1 is reacted with at* alkali tueia] 
etiolate fiYa), or hk~ or tri.s(cari^^ compound (TVb) together with an 

alkali metal base, in an inert aprotic solvent or a mixture of inert aptotic solvents, 
preferably DMl% at a .temperature of 20-120 preferably at 60-1 00 °C. The re~ 
action mktare is then agitated at a temperatt^e of "20-120 f tX preferably 8(^-100 

15 °C, for approximately 20 hours and it is then cooled to room temperature. A non- 
polar solvent or a. mixture of non-polar solvents, suitably eMoroferni, is added to 
the xeaotio.il mixture, and the obtained mixture is then, washed with water, then, 
wife sa&uated alkaline earth metal hydrogen carbonate, dried. a|jd the solvetit is 
evaporaled, preferably ondar vacuum . A polar solvent or a mixture of polar sol- 

20 vents, sueh as an alcohol Mm ethanol is added md the obtained final product, de&~ 
drimer (¥) is separated, fix the case it is a crystalline product, it is preferable fil- 
tered md dried and if it is a liquid, it may be distilled, under vacuum. 

Ju ge^eial when said process coutaiumg two steps is used, second generation 
25 dendriinbrs are obtained. 

The bo vol polyester deudrimers according to the invention .'have several advan- 
tages. Tie products are very pure, no or very little undesired side-products or mix- 
tures of products are formed. This results in that the cuteabiliiy of polyester prod- 
30 mis. made from these dendrimers is good as no or very little imparities interfere in 
the curh% reaction. 
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Additionally, due to the unique ajici true crystalline stroeture and ory^Mllmity 01 
.many of the products, and beeaixss of the reaction cdndiiiops, the obtained den- 
drimers contain bo ox very little detectable amounts of solvents. These polyester 
dendrimers, many of which axe first truly crystalline polyester denditmers* are 
5 easy to handle, they are stable for long storage periods and they are lion- 
hygroscopic. Because said dendrimers axe chemically polyesters, they flso are at 
least partially biodegradable and relatively Bon^oxic, 

The me&md according to the invention has several advantages. The yields are 
10 good, very pure .foal products can be obtained, the starting materials are cheap 
and usually- commercially available svibstauces, : &nd almost all materials used in 
the process may be recirculated. 

Farther, the properties ox the polyester dendrimer product cm he varied by vary- 
1 5 ing- the chain length and functionality of fee R-groups, 

The polyester dandrkuers according to the invention may be used in rn&ny appli- 
cations, such as catalysts, parts of phannaceoticals, carriers, transporters, imaging 
agents in medicine, in improving viscosity or genera! properties of cosmetics, as 

20 glues and coating agents, matrix material for inorganic or organic or bio- 
composites, lubricants, anti-corrosloB agents, pesticides or agnddteM chemicals 
anri polyftmctional cross linkers in polymer and gel production, medical and den- 
tistry preparates, dentures and prosthesis as well as ionsfcfective oomplexation 
agents for analytical and catalysis applications, like the conmiercially available 

25 dendrimers are used. It is evident that the' polyester dendrimers according to the 
invention can be used in similar application, fields as what is disclosed m US 
5,834,118, WO 96/076SS, WO 93/17060, WO 96/12754, WO 96/13558 and WO 
96/19537 for dendriniers according to th e state of the art. 

30 The inyentioB is illustrated by means of the following examples, it is clear for a 
man skilled in the art that the invention is not meant to be limited solely to these 
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^xmxpim but several variations are passible within die spirit and scope of the in- 
vention. 

Examples 

Production of tetrad (Step 1) 


10 


HO 


HO" 


mw ~ mis 


cr 


(II) 


o; 


T \ 

J h 


$ V 

O CI 


(III) 


15 


PenlacT^hritol (3.08 g, 22,6 rrnnol) was refiuxad with. cMoroaeetyi eMoride (153 
g, 136 Bpioi) for 45 mixiutes. Excess of acid chloride was removed in vacuo. The 
residue soHdifed on cooling, and it was recrystalMzad twice ftom cthaao! to give 
white fpces. The yield of telrakisH^^ was 83 g 

(83%)/ 


J H (CD€! 3 , 250 MHz) 6 pp;n : 4,08 (s, 8H> C-ClfeX 4,28 (s s SH, -CHi-GI) 
20 T "C (CSCb. 63 MEfe) 5 m w 40.45 (CH 2 -GI) 5 42.60 (€% 6332 (C~€H 2 ) ? 166 M 

(OO) : 

ESI-TOl^MS: mfe calc. CiACUOb 442,08 [M]^ obtained 464,90 [M + Naf 

X-ray crystal stricture of iettafe is. presented 

25 in figure L 
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Example 2 

:Prodactioli. of %£>^ 
chloro~&c&^^ (Step I) 


my my 


m 


q 


OH 


/ 


If s 


o 


a 


7 if 


a 


5 en (id m 

Dipomm^ythrikA (7 A3 g, 28,0 mmol) was refluxed with cliloroaceiy! cliloride 
(25.5 g ? 252 mmol) for 2 hours,. Excess of acid chloride was removed In vacuo. 
The residue solMMed on cooling and it was reerystaHized twice from tghmol to 
1 0 Rive white flakes. The yield of 2A*2~tri^ 

tris<<2*ciii0^ was 14.2 g (71 %), 


*H (CBCb, 250 MHz) S PPm : 3.41 (s, 4H, G-Cffe), 4,23 (s, I2R ~CIfe~C|, 4.42 (s ? 
12H, C£H£) 

15 13 C (CDCI 3 , 63 MHz) 5 PptT .: 42,83 (C) s 45,68 (CH^Gl), 611)9 70.88 (O- 

€H 2 G)y 166.99 (0-0) 

£Sm»: ealc. C-H^C^Or, 713. 18 [Mf \ obtained 732.97 [M f Maf' 
ra.p.«2lZ8°C 

X-ray crystal structure of 2;2 ? 24xis<2-cMoro^ 
20 (2- cb]oro-aeetoxyiiiethyl}Bxet!iar^o is presented in figure 2, 
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Exasispia 3 

Frodueiim of tetralds-{2,2 ^Hrf s-(raeib oxycarbd»yI)~acei.oxy nsMhyl)- 
metbasse (Step 2) 



(III) (IV) (V) 

'Fe£raids~f2-cMoro-sceto^ obtained in example t (1.2? g, 2.88 

mittoi) was added to a stirred solutiow of MaC(CO a Me)3 (2-70 g s 12.7 mraol) in, 

10 DMF (4§ ml) at 90 C C, After 20 hours, the solution was cooled down to RT arid 
CBC% 05 ml) was added. The solution was wished with, water (3*30ml), Satu- 
rated NaECCb (3*30 ml), water (3*3€&rJX arid dried over anhydrous MgS0 4 . The 
solution was concentrated m vacuo, then, ethauol was added. The product was 
crysialhled as white flakes. The yield of tetraMs-(S^,2-Ms-<methoxycarboisyl>- 

15 acetoxymethyi)-metha»e was 2.8 ; g (93 %). 

Tl (CD<kk> 250 MHz) S ??m : 3.09 (s» 81-5, CO-CIfc-C), 3.73 (s, 36H, O-CIfe), 4.08 

"C (Clibfe, 63 MEz} 6*rf 37.06 <€;0-CHrC), 41.45 «>CH 2 ) f 53.47 {O-CH5), 
62.60 (CITr^CO) 62.90 (C-CHa-O) 166.04 '(C-OG-O), (0- ^D~CH 2 ) 

20 ESI-TOf-MS:: m& cale. CuHsaOu 1056.85 [M]\ obtained 1057.23 [M * 13% 
1079.22 [M: f Ha] + , 1095.20 [M + K.j* 
m.p. « 154.4 °C 

X-ray crystal structure of tedakIs-(2 ; 2,2-tris-<metlKrxycarbouyi)-- 
accioxyrocthyi)xuethanc is presented in figure 3. 


WO OMHUS02 FCS»)»?4 
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Example 4 

Production of tetraMs^ 
(Step 2) 



010 (W) 


(,1S 


TetraM^K2-cfetoro-acetoxymethyl)-metban.e, obtained in example t. (1.44 g, 3.26 
nimel) was added to a sfeed solution of NaC(C0 3 Et} 3 (3.33 g, 13 J tool) in 
DM3? (40 mi) at 90 "C. After 20 Meters, the edtatxon was cooled down to KT and 

10 CHCb (75 ml) was added. The solution was washed wife water (3*3Cinl) s sate* 
rated NaHCQs (3*30 Ml), water (3*30ailX and dried over anhydrotss MgS0 4 - Ths 
solntion was concentrated in vacuo, Sien eihaioi was added. The prodnit crystal- 
lised as white flakes. The yield ox tetrakIs-(2,2,2dnBd;ethoxydaAonyI)-- 
acetoxyarethyl)inediane was 3,13 g (79 %). 

!. 5 '11 (CDCb, 250 MHz) ^ 1 .28 (i, 360, C3-CH r CB 3 ), 3.14 (s, SH 5 CCI-CBr Q, 
4.18 SB, C-G02-O), 4.27 (q, 24H, Q-CB2-CB3) 

B C (CDC'l 3s 63 MHz) S PpR1 : 13.64 (CH 2 -0:1 3 ) ? 36.93 (G0^€H 2 -C) 41,44 (CMIHa), 
62.42 (O-CHs-GHj) 62.07 (t-CO), 63.26 (C-Ofo-O) 105.6? (C~<>0-#) s 168.96 

20 EStTOF-MS: miz cab. Csd&fiOaa 1225.1. 8 [Mf obtained 1.225.44 [M -H 1 f , 
1247.43 [M .4- Haf, 1263,40 [M + gj* 
m.p. - 110.8 *C 

X-ray crystal structure of tetrakis-(2,2,2--tD:s-(ettxoxwarbonyl}- 
acotox:>anefiiyl)methane is presented in figure 4. 
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Prodmcilsn ,-©f dod eeahexy! p oly ester dm drimer (S tep 2} 


C3 


\ 
/ 

V > 


< 


s 


\ r- 

MF'^ip^^gPK)^ ?v?VV 423.S5 ' N N 


Ws « 1893.48 


is). i 1 ^) c^) 


Teiralds-p-cfeloro-acetoxyHisOiyll-XBefbane, oblaiited in example I (1.78 g, 4,03 
iffiiofi was added to a stirred solution of NaC{C0 2 H©x} 3 (6.83 g, 16.1 mmoi) m 
DMF (40 ml) at 90 C C. Alter 20 hours, the solution, was cooled down to RT and 
10 CO CI? (75 Ml) was added. The solutioB was washed with water (3*30*81), satu- 
rated KaMG0 3 (3*30 ml), water (3*3Qrfti), and dried, over anhydrous MgSO*. The 
solutiorsi was concentrated iri vacuo. The product dodeeahexy! polyester deBdriirser 
was dark oil Yield 4.03 g (13 %). 

15 l B (CD€I 3j 500 MBk) § mm : 0,85 (t, 36H, -GH3), 1.26 (m, ?2H : -CHs& 1 .60 <m, 
24H, -Clfo), 3,10 (s 5 SH ; -CH 2 .} 5 4,01 -4.16 (m, .320, OCH 2 4- CB->) 
53 C (CDOk, 123 MHz) B PPm : 13.80 (GH 3 ) } 22.37 25.27 (£H 2 ), 28.16 <OrI 2 ) 5 

31.22 (CH 2 k 41.57 (CO-CHs), 47.83 (Q s 65.78 (GCH*), 05.96 (C% 66.51 
(<3H 2 0), 1.66,04 ..(OO);; 168.35 (OO) 

20 BSXTOf -MS: m/s ealcd for C101H172Q32 1898.48 {M}\ found 1898.06 [Mf 
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Example 6 

'production c*.£ ottamethyi polyester deftdrimer (Step 2) 


' 0 --- — l> ( \ | 

/ .K. ' ^0 3 T -v 


W ~ 442,68 MW - 1 32, 1 2 


g y -o- 

o 


am o:v) (V) 


A. mixture ^ teim^ obtained in sxampfe 1 

(0.88 g, 2,00 mmof), dimethyl rationale (LH g 3 8.40 nirnol) aiKi KsCC^ (1-I'6.g) 
in IMF (10 ml) was stirred at 25 *C for 24 tors. The mix tore was filtered, and 
the- solid was washed with BMP (10 . ml). The combined, filtrate was coHcmtxatm 
to give a residue, which was dissolved in CHCI3 (75- ml), fcen washed with water 
(2*30 rni) 3 15 % NaOH (2*30 ml), and water 2*30 mi), dried over ^hydrous 
MgS()4, and concentrated in vacuo. To the residue methanol was a.dded and the 
product precipitated. Alter oitralion and drying in vacuo 1 .2 g (70 %) 0$ 'the prod- 
uct ootair:0tliyl polyester ders.dri.Bier was obtained. 

l U (CDCk* 500 MHz, ~3O 0 C) 338 (s> SH S C~CM 2 ), 3.41 24H ? ~€M 2 ), 3,73 
(d ? EH, CM^CH) 4.05-4.1.0 (?% 4H, OfrCII) 

U C (C0C1 3 , 126 MEfe) S PPK v 32,89 (CH^CHX 42/12 (Q, 4731 {CHr#H}> 50,64 
(CH 3 ), 52,97 (C-m& 168,52 {CH^>0)> 169,87 (O-0O-CH 2 ) 


20 
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KxarapM 7 

FrrkiueiloM of -oci&etftyl polyester depdrimer (Step 2) 


- °tQ' >V 


7>7. 


MvV ■•- K'.6.«;> 
W- * Crisps 


tin) av> 00 

5 

A mixture of tetralrk^2^feloro~ac^os5TOetfeyi>j:««tfme, obtained in example 1 
(2,36 g s 5.34 mmo)% diethyl malonate (3.42 g> 21.3 mmol) and K2CO3 (2.95 g) in 
DMF <1§ ml) was stirred at 25 °C for 24 la. The mixture was filtered, ami the solid 
was washed with DMF (10 .ml). The combined filtrate was concentrated to give a 
10 residue, which Was dissolved in CHCI3 (75 ml), washed with water (2*30 ml), 15 
% NaOH (2*30 nil), water (2*30 ml), dried over anhydrous MgS0 4s eeneeaiixated 
in vacuo., To the residue methane] was added and prodoei precipitated. After til - 
tration and drying in vacuo 3.5 g (70 %) of product octaethyl polyester dendrimer 
obtafiaed. 


15 

X H 250 MHz). B PP „,: 1.27 (t> 2414 <%k% 2,92 (d, 8H, CO~CH 2 43B), 3 . SO 

(L 4H> QHrCi), 4.05 -• 4.28 (m, 24H, (> CH 2 -CH 3 and C-CH 3 ) 
i3 C (CDCl Sj 63 MHK) S, ?m : 13.95 (Qfc) 32.85 (CO-C1VGH), 42.06 (C-CH 2 )v 
47.71 (M}, 61.44 {tm-Cm €1.79 (C-CHs-O) 170,23 (CH-CH)), 168.13 (0~ 
20 €*0~€M 2 } 

ESl-TOf -MS: mfc calc, C^H^A* 936.92 [Mf , obtained 937.30 [MT if, 
959.27 [M + iSia] \ 975.29 [M •i-I] + 
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L Polyester- deiidrimors of a polyol with 2-64 reactive hydroxy! grcaip wherein, 
the surface of the dexidsim.&rs is formed using an altematuig sequence of haloaeo^ 
5 tyi haiide and an alkali metal eriolate. 


2. Polyester deadrimers according to claim 1, characterised m that; said den- 
ddmers axe methyl and ethyl. finiedoBalised bis- and tris-carboxylates. 

10 3. Polyester dmdrhnera according to claim 1 or 2* eli&r&et&rizeil m thai said den- 
drkners arc single crystal forming crystalline compomids: or liquid coB^ptmds. 

4, A iBcthod tor the mamilactoe of polyester demirimers y charactered in that 
the method conxpxis@s steps 1 and 2 V wherein: 


SCHEME 1 


O 

O jj 

*v4^m.3n 4 K^il^v a^V^ Y L 


O F3* 


N x W<- y (ivb ) AikaB -(V) 


m 
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. step 1,. a polyol (I), where N is 2 - 64 and li 1 is an uim&stiroted or sub- 
sainted aliphatic group selected from fee group consisting, of linear or 
Inched alky! groops eontaixihlg 1-100 carbon atoms, liB^ar or braBChed 
alkenyl and alkynyl groups comaming 2-100 carbon atorns, or a (tetero) 
5 aromatic group selected from fee group oomfeting of i,Br 

dlhydTOxybeTizerie, where n is 23 or 4 y 1 ; n^trmydroxybeBseue ? where n 
is 2 f 3 or 4 and y is 3,4,5 or 6, is allowed to react with a halo&cetyi h&Me 
(II) mid, after optional reorystaBsssatioii from a solvent or a rmxtirre of sol- 
v§xit% a polyester polyhalide (Dlj is obtained- and 

10 

- si step 2 S the obtained polyester polyhaHde (III) is allowed to react with an 
alkali metal enolafe (IVa), or bis- or iTis(carb.oayl>met:haiie compound 
ClVb) together with an alkali metal base, where fee groups H 2 , R. 3 aid 
ate soieeto^ iBdepeHdently from each other, from a group ornxmlmg of H> 

IS C30H 3 CSH. COGR 5 * GOSR 5 CSOR 5 CSSRV'C<>R 5 f CSBr, CONR 5 R 6 , 

CvSNfe 5 R^ : wherein the groups. R 5 and R 6 are selected independently from 
each other, from a groxip consisting ox H, linear and branched alky! groups 
contaMng I— 100 carbon atoms, linear and branched alkenyl or aikynyl 
groups containing 2-40.0 carbon atoms, aryl groups, (hetsro) aromatic 

20 groups and aUphatic heterocyclic groups, which contain oxygen, sulfur, ni- 

trogen or phosphorous atoms, m a solvent and at m elevated temperature, 
mxd the product polyester dendrimer (V) is optionally purified. 

5, A xnMiod according to claim 4> chanicteriz-eii in feat in the poiyol (1> N & 
25 2-20: and prefeably 3-1 2. 

(i A method according to claim 4, cfearacterfeed in that the polyol (I) is peoiae- 
rythrhol or dipenraerythritol. 

30 7; A method according to claim 4 y characterized in that the group R* Is an unsuh- 
sti tilted or substituted aliphatic group selected from the group consisting of linear 


wo mmusin 
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or branched alkyi : groups contairting 1-20 and preferably I— 10 carbon scorns, 
ear or bixsaiehod alkenyi and alkynyl gmxips containing 2-20 and prefeably 2-10 
carbon atoms, or a l,3»5--irihydn>xyl>eiiz©n.e group, 

5 8, A method according, to claim 7 V ehwacterifted in that the group E; 1 ij§ a xneihyi 
ethyl propyl, isobitiyi or butyl group, 

9, A method according to claim 4, ebaraeteiized in that the groups R" and R 6 are 
selected, iud.q>e^eutly from each other, from a group consisting offin&ar and 
10 branched alky! groups containing. 1-20 ami preferably 1-10 carbon atoms, linear 
and branched alkenyl or allcyiiyi groups containing 2-20 and preferably 2~ 10 car- 
bon atoms and optionally the aliphatic group is substituted with (latere! aliphatic 
or (hetero) aromatic groups. 

15 10. A method according to claim 4, characterized m tiat the groups ft 5 and 
are selected, iudepmdeutly from each other, from methyl efeyb propyl isobutyi 
butyl 2-hydrax3?mef;hyltiophetic, 24iyckx^ymetbyl- 

ferarie* 24^ydroxymethylpyrrole aM feydrpx^^^ phospbo^ate-gro^s, 

20 1L A method according to claim 4, c&aracicrfeed m feat the haIoac#yi haiide 
(II) it is chloxo acetyl chloride, foromoacetyl bromide or bromoacetyl chloride. 

1.2, A method according to claim. 4, characterized in that groups R\ Mrmx& E 4 
are selected, ixxdepeBJdeiitly from each otter, from mefeoxycarbonyl, g Ehoxyeat- 

25 bonyl, propo^ycamonyi, butoxycarbonyl and bexyioxyearbo^yl groups. 

1.3, A- method according to claim 4^ eharscferi^ed m that the alkali metal enolate 
is an alkali metal saolate- of mnolionalized bis- or tds(cafeoByl)n3:ei|ane com- 
pound (]Ya) >v or a fririctionalized bis- or tr£s(csjrbOByI)metbau0' eompoi&4 (IVb) 

30 together wife -m alkali metal base. 


WO 
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IA A method according to claim. 4, cfe&rcieterised in that the conipoixnd (IV'a) is 
NaC(C(:%Me} 3 or NaC( CO^Et)^ or the compound (lYb) together with an alkali 
metal base are H 2 C(C0 2 Ms) 2 or.IifeC(C0 2 Bt)2 together with K2CG3. 

5 15. A mfcj according to claim 4, di&raeterteeti in that in step l s 1-50 tool of 
haloaceiyi halidc (II) per hydroxy! group is allowed to react with a polycd (I), at a 
temperature of 20-150 °C and the reaction mixture is relluxed until gaseous add 
forniatimis ceased, tatfoe excess of halo acetyl halide (EQ is removed by evapo- 
ration «ci the sold mtermediai© (HI) obtained is separated. 

10 

16, A m^laod according to claim 4 or .15, etoraeieri^ed in that hi; step L 1-5 mol 
of taaloa&etyl halide. (H) per hydroxy! groisp m reacted with a polyoi (£} at 60-150 
■ *C and tie reaction mixture is refiuxed until gaseous acid formation is eeased^ 
then the excess of haioacetyl halide (II) is removed by evaporation undsr vacanm 
15 and &e lolid Iiifennediate (ID) obtained, is filtered and. dried and optionally the 
intermesfMe (III) is reci-ystafifeed fxom a solvent or a rnktiire of solvenfe. 

17* A method according to claim 4 3 diarseieosed in that in stop 2 f the ixrtemiedi- 
ate (III) obtained from step 1 is allowed to react with an alkali metal enolate 

20 (IVa), bis/tri;s(carbony!)niothaiie eoniponnd <IYb> together with an alkali metal 
base, in. an inert: aprotie solvent or a mixture of inert, aprotic solvents, at a tem- 
perature of 20-120 °C ? fee reaction nrixlure is theo. agitated at a temperature of 
20~!20^€ and it is then coo led, a noivpolar sol vent or a mixture of non-polar sol- 
vents is %dded to the reaction mixture, and the obtained mixture is ihm washed, 

25 dried and the solvent is evaporated, a polar solvent or a mixture of polar solvents 
is added and the obtained final product dendxniier (V) Is separated, 

IS. A method according to claim 4 or 17, characterised in that its step 2 ? the in- 
termedins (III) obtained from step 1 is reacted with an alkali metal enolaie TEV&X 
30 or bis or tris(caii>onyl)metIiane compound (F/b) together with an alkali metal 
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base, in DMF, at 60-100 °C, the reaction mixture k then agitated at a temperature 
of 80-100 -°C sad it is then cooled to room temperature, .chloroform is added to 
the reaction mixture, and the obtained mixture is then washed, dried am! the sol- 
vent is evaporated under vacuum an alcohol is added and the obtained fjaal prod- 
5 net dendrimer (V) is separated, 

19, The polyester deitdrimers xiccotding to any one claims I-3 5 eharaeterlxsd in 
that they are obtainable according to the method of any one of claims 4~IB> 

10 20. Use of polyester dendriniers according to any one of claim X~3 and. 19 or 
maixulkotured according, to any one of claims 4- ™I8 B as catalysts, parts or pharma- 
ceutic^, carriers, transporters, imaging agents in medicine, m improving viscos- 
ity or general properties of cosmetics, as glii.es and coating agents, matrix material 
for. inorganic or organic or bio-composites, lubricants, ant^corrosioB agents, pes- 

15 tioides or agricnltnmi chemicals, polyfimctioxial cross linkers in polymer and gel 
production, medical and dentistry preparates, xlexxiures and prosthesis and km- 
selective eomplexation agents for -analytical and catalysis applicaticms. 
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>|k'ay crystal slnie-fute of t£tr&fcte~(2~dite 


FIG. 1 



X-ray crystal structure of 2,2^-103^2^^ 


FIG. 2 
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X-ray crystal, structure of tetokis-{2 f 2 5 24ris~(meihoxycarbonyI)- 


FIG. 3 




-/to 


X-ray crystal stmcture of te*fia&is~(2^ 

FIG, 4 
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